Finding explained groups of time-course gene expression profiles with predictive clustering trees.
In biology, analyzing time course data is usually a two-step process, beginning with clustering of similar temporal profiles. After the initial clustering, depending on the expert's knowledge, descriptions of the clusters are elucidated (e.g., Gene Ontology terms that are enriched in the clusters). In this paper, we investigate the application of so-called predictive clustering trees (PCTs) for the analysis of time series data. PCTs are a part of a more general framework of predictive clustering, which unifies clustering and prediction. Their advantage over usual clustering approaches is that they partition the time course data into homogeneous clusters while at the same time providing symbolic descriptions of the clusters. We evaluate our approach on multiple yeast microarray time series datasets. Each dataset records the change over time in the expression level of yeast genes as a response to a specific change in environmental conditions. We demonstrate that PCTs are able to cluster genes with similar temporal profiles, yield a predictive model of the temporal profiles of genes based on a cluster prototype, and provide cluster descriptions, all in a single step.